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Purpose 
The Iowa Department of Natural Resources (IDNR) has been involved in an investigation 
surrounding the appearance of an unknown oil within the sump in the basement of a residence in 
Carroll, Iowa. The IDNR has requested the Iowa Department of Public Health (IDPH) to 
prepare a health consultation regarding their investigation. The IDPH, in cooperation with the 
Agency for Toxic Substances and Disease Registry (ATSDR), prepared this health consultation 
to review the current status of the IDNR investigation and to provide an evaluation of the public 
health implications of exposure to the unknown oil within the sump. The information in this 
health consultation was current at the time of writing.  Data that emerges later could alter this 
document’s conclusions and recommendations. 
Background 
Discovery of Oil-Like Substance within Sump and Water Sampling 
In April 2006 the IDNR was notified a resident of Carroll, Iowa that an oil-like substance was 
present in the water within the sump in the basement of the residence.  The presence of this oil-
like substance was visually observed by IDNR staff on April 29, 2006. On May 1, 2006, a 
sample of the water within the sump was collected by IDNR and sent to an analytical laboratory 
for analysis. The water sample was analyzed for volatile petroleum hydrocarbons and for total 
extractable hydrocarbons. Laboratory analysis indicated the presence of a oil-like low-volatile 
substance resembling fuel oil or motor oil at a concentration of 890,000 micrograms per liter 
(μg/L) or 890,000 parts per billion (ppb). A copy of the laboratory report is included in 
Appendix A. 
Subsequent sampling of water from within the sump was completed on November 15, 2006, and 
again on June 7, 2007. Laboratory analysis indicated the presence of a similar oil-like substance 
within the sump at the November 15, 2006 sampling event, but at a lower concentration of 
57,000 μg/L. Laboratory analysis of water within the sump on June 7, 2007, did not detect the 
presence of any oil-like substance. A copy of the laboratory reports for these two samples is also 
included in Appendix A. 
IDPH personnel were present at the residence during the June 7, 2007 sampling event.  The 
sump was covered with a plastic tarp which was removed to observe the sump and sample the 
water within the sump.  An oil sheen was not observed to be present on the surface of the water 
during this sampling event.  A petroleum or oil odor was not detected within the sump during 
this sampling event. 
Investigation of Source of Oil-Like Substance 
Additional soil and groundwater sampling were collected by the IDNR within the residential 
property and the adjacent property to the north (a convenience store/gas station). These samples 
were collected in an effort to determine a potential source of the oil-like substance.  According to 
information within the IDNR files, the oil-like substance detected within the sump is not 
chemically similar to the contaminants detected within soil and groundwater at the neighboring 
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convenience store/gas station site (1). Groundwater and soil samples collected on the residential 
property also did not provide any information that would point to a source of contamination of 
the sump (1).  The IDNR has not been able to determine the source of the contamination found 
within the sump (1). 
Contaminant of Concern 
The contaminant of concern at the site is the oil-like substance that was discovered in the water 
within the sump in the basement of the residence.  The laboratory analysis of this substance 
indicated that the substance was a petroleum-based substance with the consistency of a heavy 
fuel oil or motor oil.  The specific chemical species were not identified by the laboratory 
analysis, only that the substance had the consistency of a heavy fuel oil or motor oil.  As stated 
before, laboratory results of the analysis of the water within the sump are included in Appendix 
A. 
Discussion 
Exposure to Contaminant of Concern 
Exposure to the contaminant of concern is determined by examining human exposure pathways.  
An exposure pathway has five parts: 
1.	 a source of contamination, 
2.	 an environmental medium such as air, water, or soil that can hold or move the 
contamination, 
3.	 a point at which people come in contact with a contaminated medium, such as in 
drinking water or in surface soil, 
4.	 an exposure route, such as drinking water from a well or eating contaminated soil on 
homegrown vegetables, and 
5.	 a population who could come in contact with the contaminants. 
An exposure pathway is eliminated if at least one on the five parts is missing and will not occur 
in the future. For a completed pathway, all five parts must exist and exposure to a contaminant 
must have occurred, is occurring, or will occur. 
An exposure pathway exits for individuals living in the residence. Although it is believed that 
there is no direct exposure to the water within the sump through ingestion, there is exposure to 
contaminants that may volatize from the water into the air within the home.  Exposure to the oil-
like substance would be from inhalation of any volatized amounts within the air.  The largest 
exposure would be to any individuals who spent the most time in the basement of the residence 
during the period when the oil-like substance was present in the sump. 
The substance or substances identified in the water within the sump did not include detectable 
amounts of the more volatile chemicals found in petroleum-based products such as benzene or 
toluene (Appendix A). The chemical that was found within the sump was similar to fuel oil or 
motor oil, which has a lower volatility to the surrounding air when dissolved within water.  As a 
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 result, it would be reasonable to expect that large amounts of this chemical would not volatize 
from the sump into the basement air. 
The level of exposure cannot be accurately quantified with the information available.  Indoor air 
measurements of any petroleum-based substances were not completed during the time the sump 
contained detectable levels of the oil-like substance. In addition, since individual chemical 
species were not identified with the analytical results, it is not possible to estimate a 
concentration of specific chemicals within the indoor air based upon known chemical properties 
of any detected substance. 
The length of exposure to any oil-like substances is also not completely known.  The oil-like 
substance was initially noticed in April of 2006. Analytical testing in November 2006 showed 
that the concentration of oil-like chemicals in the sump had been reduced, and analytical testing 
in June 2007 showed non-detectable concentrations of oil-like chemicals.  It is suspected that 
exposure to detectable levels of oil-like chemicals within the indoor air was less than one year. 
Toxicological Evaluation 
A toxicological evaluation of exposure to the oil-like substance within the sump can be 
attempted by reviewing published toxicological studies on chemicals similar to the substance 
found within the sump.  There will be some uncertainty in completing this toxicological 
evaluation since the specific chemicals within the indoor air have not been measured, and there 
is some uncertainty as to the time of exposure. 
ATSDR Toxicological Profiles 
ATSDR publishes toxicological profiles of specific chemicals and mixtures of chemicals.  These 
toxicological profiles identify and review the key literature that describes a hazardous 
substance’s toxicological properties. It includes information concerning levels of significant 
human exposure and, when known, significant health effects.  Several ATSDR toxicological 
profiles have been completed on substances that may be similar to the oil-like substance found 
within the sump.  ATSDR toxicological profiles are available for fuel oils, hydraulic fluids, and 
used mineral-based crankcase oil.  A review of these toxicological profiles has been made, and 
the following is a discussion of some of the known health effects from inhalation exposures to 
these substances. 
ATSDR Toxicological Profile for Fuel Oils (2) 
The ATSDR toxicological profile for fuel oils included a discussion of the following health 
effects that have been observed in human studies.  An epidemiological study examined the 
chronic exposure to jet fuel in factory workers.  This study found an increase in a feeling of 
heaviness in the chests of exposed workers. Two studies reported mild hypertension in humans 
who had acute inhalation exposures to fuel oil. Nausea and other gastrointestinal discomfort has 
been observed in humans after inhalation exposures to fuel oil.  Kidney damage has been 
observed in individuals who had inhalation exposure to diesel fuel oil at high levels.  Eye 
irritation has been reported in individuals who have been exposed to jet fuel vapor. Headaches, 
fatigue, depressed mood, dizziness, and sleep disturbances have been observed in individuals 
who were exposed through inhalation of fuel oil vapors. 
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ATSDR Toxicological Profile for Hydraulic Fluids and Used Mineral-Based Crankcase Oil (3,4) 
There are no humans studies identified in the ATSDR toxicological profile for hydraulic fluids 
regarding inhalation exposure. Some of the animal studies indicate that breathing high levels of 
some hydraulic fluid vapor can cause drowsiness, congested lungs, and trouble breathing.  
Studies on volunteers who breathed mists of used mineral-bases crankcase oil for short time 
periods had slightly irritated noses and throats. In addition, the mists were irritating to the eyes 
of some people. 
Summary of Potential Health Effects and Conclusions 
The following is a summary of the potential human health effects from inhalation exposure to 
fuel oils, hydraulic oil, and used mineral-based crankcase oil: 
• Heaviness in the chest 
• Hypertension 
• Nausea and other gastrointestinal discomfort 
• Kidney damage (high levels of exposure) 
• Eye irritation 
• Nose and throat irritation 
• Headaches, fatigue, depressed mood, dizziness, drowsiness, and sleep disturbances 
It should be noted that the health effects listed above were experienced in individuals who were 
exposed to mists or vapors from a direct exposure to the oil-like substance.  There were no 
studies identifying individuals who were exposed to indoor air that may have contained an oil-
like substance that had volatized from water that was contaminated with an oil-like substance.   
Community Health Concerns 
The owner of the home has expressed concerns of being exposed to the substance found within 
the sump.  The owner of the home and her children have indicated that they have experienced 
nausea, headaches, flem in the throat, and respiratory problems during the time period that the 
oil-like substance was noticed in the sump.  The owner indicated that her daughter experienced a 
large number of absences from school during the last academic year.  The owner of the home is 
concerned about long-lasting health effects from their exposure to the oil-like substance within 
the sump.  The owner of the home is also concerned about the safety of the water coming from 
the tap within their home. 
Conclusions 
The IDPH cannot conclude whether the oil-like substance found within the sump could harm the 
health of residents of the home in Carroll, Iowa because the information needed to make a 
decision is not available. During the time of largest exposure to this substance there was no 
measurement of the indoor air concentration of chemical contaminants.  It can be concluded that 
individuals within the home were exposed to fuel-oil like contaminants, but the degree of 
exposure cannot be determined.  It cannot be conclusively determined if the health effects 
experienced by the residents of the home were caused by the presence of the oil-like substance 
found within the sump.  Some of the health effects discussed in the toxicological profiles and 
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attributed to exposure to fuel oil, hydraulic oil, or used mineral-based crankcase oil were 
experienced by residents of the home, but other factors can also cause these health effects.  If the 
indoor air would have been analyzed for chemical contaminants during the time of exposure 
(April through December 2006), more definitive conclusions may be possible since a comparison 
could be made to the levels of exposure documented in the toxicological profiles. 
It is unlikely that the oil-like substance found within the sump could contaminate the residential 
tap water. The sump is not believed to be connected to the same water lines that supply potable 
water to the residence. Drinking water at the residence is supplied by public water, not by an on-
site well. As a result there is no exposure pathway from the sump into the drinking water of the 
residence. The tap water at the residence has been tested and shows non-detectable levels of 
chemicals.  These analytical results are included in Appendix A. 
Recommendations 
•	 It is recommended that analysis of the indoor air within the basement should be made if 
the oil-like substance is observed within the sump in the future to determine inhalation 
exposure levels. The IDPH should be consulted to determine which chemical parameters 
should be included in the analysis. 
•	 It is recommended that a more permanent cover be installed over the opening of the sump 
to control any potential vapors within the basement if the oil-like substance returns 
within the sump. 
Public Health Action Plan 
•	 IDPH will consult with the home owner and the IDNR in determining the chemical 
parameters that will be included if any future indoor air sampling is completed. 
•	 IDPH will provide an additional health consultation if any subsequent indoor air 

monitoring is completed. 
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Appendix A 
Sampling of Sump on May 1, 2006 
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Sampling of Sump on November 15, 2006 
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Sampling of Sump on June 7, 2007 
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Sampling of Tap Water on November 15, 2006 
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